Modulation of astrocytic glutamine synthetase expression and cell viability by histamine in cultured cortical astrocytes exposed to OGD insults.
Histamine, a neurotransmitter or neuromodulator has been demonstrated to be neuroprotective in cerebral ischemia. However, few reports concern its function on astrocytes during cerebral ischemia. The purpose of this study was to investigate the effects of histamine on astrocytic cell damage and glutamate signaling, especially on glutamine synthetase (GS) expression in primary cultured cortical astrocytes exposed to oxygen-glucose deprivation (OGD) insult. OGD for 6h caused a severe damage of astrocytic mitochondrial function, and decreased GS expression and then increased the extracellular glutamate level. Pretreatment with histamine significantly prevented the cell damage and rescued the expression of GS in a concentration-dependent manner. The protective effect of histamine on astrocytic cell damage could be partly reversed either by H1 receptor antagonist pyrilamine or H2 receptor antagonist cimetidine. However, the regulatory effect of histamine on GS expression was antagonized only by pyrilamine. In addition, bisindolylmaleimide II, a broad-spectrum inhibitor of PKC, reversed the regulatory action of histamine on GS expression. These results indicate that histamine can effectively protect against OGD-induced cell damage in astrocytes through H1 and H2 receptors, and its regulatory effect on astrocytic GS expression may be due to the activation of H1 receptor and PKC pathway. Histamine may be an endogenous protective factor and calls for its further study as a regulator of astrocyte function during ischemic stroke.